TECHNICAL SPECIFICATIONS
PROJECT: PARKING AREA AND FUEL PUMPS UPGRADE VITRAN BUS DEPOT - PHASE 111
ST. THOMAS, USVL

PREPARED BY: DPW- ENG. DIVISION
DATE: 1-2-2017



BID SCHEDULE

PROPOSED FENCING, PARKING AREA AND FUEL PUMPS UPGRADE

VITRAN BUSS DEPOT - PHASEIII

PARCELS REM. LOTS NO. 17, 16 & REM. LOT NO.15

ST. THOMAS, VIRGIN ISLANDS

NUMBERS
No. DESCRIPTION UNITS QTy. PRICE TOTAL ($)
151-01 'MOBILIZATION SF 1.00
208-01  EXCAVATION (Existing Road) cY 103.00
208-03 A Structural Backfil/Compacted (dirt) cY 301.00
208-03 B Backfill (Sand) cY 301.00
208-03-C Compacted / Backfill ( Crusher run 8") CcY 4083.00

401-01  Reinforced portland Cement Concrete pavement (6") cY 301.00

401-02 Proposed existing parking concrete pavement CcY 198.00

635-01 Paved Waterway (Concrete Swale) SY 65.00

3300 CASTIN PLACE CONCRETE WORK:
-A-Footing Excavation (Front Gate and Fence Post) cY 32.00
B-Concrete Footing (Front Gate and Fence Post) CcY 32.00

619-01 FENCE, GATES, AND CATTLE GUARDS
A-Existing Chain Link Fence to be Removed LF. 800.00
B-Remove existing Main Entrance, GATE (35' x 8') EA 1.00
C-Proposed New Cantilever Fence (800 LF X 8 LF. 800.00
D-Proposed New Main Entrance, GATE (36' x 8") EA 1.00
TYPICAL PUMP ISLAND (CONSTRUCTION)

208-02 A-EXCAVATION : ( Canopy Support footing) CcY 1.35
B- (Concrete Footing) CcY 2.00
C-Concrete Slab (Floor Island) cY 3.00
D- Proposed Steel Columns support (2" O x 20') EA. 2.00
E-Proposed Structural Steel Canopy Roof SF 1,152.00
F-Excavation: (Steel Bollard protection) CcY 1.00
G- (Conctrete foating) cY 1.00
H- Steel Bollard protection EA. 4.00
FUEL STORAGE TANK: (2"Double wall)

208-03 A-EXCAVATION: (Fuel storage tank) cY 31.00
B- Slab concrete floor ( Concrete Pad) CcY 3.00
B'- Cover Slab concrete CcY 3.00
C- Installation steel Fuel Storage Tank 15,000 Gallon EA. 1.00
C'-Installation steel Fuel Storage Tank 10,000 Gallon EA. 1.00

15400 PLUMBING WORK: LS 1.00

16000 ELECTRICAL WORK: LS 1.00
A-Light poles EA. 3.00
B-Wall mounted Light Pole EA. 1.00

634-01 PAVEMENT MARKINGS TYPE "H" LF 600.00

635-01 TEMPORARY TRAFFIC CONTROL: LS 1.00
TOTAL (NUMBERS)

‘TOTAL (WORDS): Dollars and Cents

CONTRACTOR'S NAME:

CONTRACTOR'S SIGNATURE.




SCOPE OF WORK

This project consists of the developing a scope of work for the Fencing, Parking area &
Fuel Pumps Upgrade Vitran Bus Depot Project; located at parcel No. 17,16 & Rem.Lot
No.15 in St.Thomas, VI. In this activity the general items of work included but not limited
to the following: Improvement Renovation to Vitran Bus Depot to provided exterior
general construction work, removal of an existing chain link fence, installation of fuel
pumps and pave concrete driveway/parking lot that are approximately 34,750 square
feet.

All work must be done in accordance with the Scope of work, Bid Schedule Standard
Specifications for Construction of Roads and Bridges on Federal Highway Projects (FP-
03), the Manual of Uniform Traffic Control Devices (MUTCD) Part-IV, and
recommendation and/or suggestion established by the Project Engineer.

The contractor shall provide and pay for all material, labor, power, transportation,
superintendence, temporary construction of any nature, and all other services and
facilities of any nature whatsoever necessary to execute, complete and deliver the work
within the time stated in the proposal.

Proposed Scope:
The intention of this project is adequately layout to the Vitran Bus Depot facility
the program completely.

1. CONTRACTOR'S BID SHALL BE DISQUALIFIED IF ITEMIZED BID
SHEET IS NOT FULLY COMPLETED WITH BOTH UNIT AND MATERIAL
AND LABOR COSTS FOR ALL ITEMS.

2. THE QUANTITIES NOTED BELOW ARE NOT NECESSARILY EXACT,
AND THE ITEMS NOTED DO NOT NECESSARILY MADE UP ALL THE
WORK REQUIRED, OR NOTED IN THE CONSTRUCTION DOCUMENTS
FOR THE COMPLETE RENOVATION OF THE SPECIAL EDUCATION
CLASSROOMS. THE CONTRACTOR SHALL BE RESPONSIBLE FOR
SUBMITTING A TOTAL LUMP SUM COST FOR THE PROJECT.

3. IT IS THE CONTRACTOR’S RESPONSIBILITY TO ESTABLISG EXACT
QUANTITIES BASED ON DOCUMENTS ISSUED AND SITE VISITS
CARRIED OUT.

4. PRICES BEEN SUBMITTED FOR WORK TO BE DONE SHALL INCLUDE
THE CONTRACTOR’S OVERHEAD TAXES AND PROFIT ALONG WITH
ALL COSTS FOR MATERIALS, EQUIPMENT AND MANPOWER
NECESSARY TO FACILITATE PROPER. SAFE, AND TIMELY
COMPLETION OF THE PROJECT.

5. UNIT PRICES SUBMITTED ON THE ITEMIZED BID SHEET SHALL BE
UTILIZED FOR ANY CREDITS OR DEBITS TO THE PROJECT. WHICH ,
IF NECESSARY, SHALL BE ADDRESSED AS A CHANGE ORDER TO
THE PROJECT.

6. CONTRACTOR SHALL BE FULLY RESPONSIBLE FOR ANY
UNDERGROUND UTILITY LINES DAMAGED DURING CONSTRUCTION.



,f,cc:m_: 151.- MOBIL(ZATION

Description
, ‘ . , ) . Pay Item
F>EOD Flas work consists of moving persornel, equipment, matenal, and
snslontal o the projectand performing all work necessary before beginning 15101 Mobilization
otk the project sie. Mobilization includes the obtaining of permits,
honds

[REREY HIN S HOURY

Measuremen.

NN asure mobihzation by the lump sum.

Payment

P23 The wecepred quantity, measured as provided above, will be paid at
tre wenttact prce per unit of measurement for the pay item listed below that
nonin the bid schedule. Payment will be full compensation for the
work prescirbed i tis Section. See Subsect on 109.05.

I~ -

P wbilizavon Jump sum will be paid as follows:

(o Bond premams will be reimbursed according o FAR Clause 52.-
2325 Pavgnent Under Fixed-Price Construction Contracts, after receipt of

th. curdence of payiment,
L

thy 50 percenc ot the lump sum, not to exceed 5 percent of the original
contract amount, will be paid following completion of 5 percent of the
il conuact amount not including mob lization and bond premiums.

f¢h Paymiene ol the remaining portion of the ‘ump surn, up to 10 percent of
I contract amount, will be paid following completion of 10
Hdiconginal contractamount not including mobilization and bond

Payment will be made under:

Section 151

Pay Unit

Lump sum



Section 109

When a weighing device is determined to indicate less than trge mass, no
additional payment will be made for material previously weighed and re-
corded. When 3 weighing device is determined to indicate more than true
mass, all material received after the last previously correct weighing
accuracy test will be reduced by the percentage of error in excess of 0.5
percent.

arecord of each delivery and document itinan acceptable manner. Include
the following information as applicable:

(a) Project identificadon

(b) Contract pay item number and description
(¢) Location where placed

(d) Date

(e) Load number

(N Truck identification

(8) Time of arrival

(h) Mass or volume

(i) Spread person's signature

Use an approved format for the delivery record(s). Furnish the original
record(s) and a written certification of the delivery of the material at the end
of each shift,

199.05 Scope of Payment. Payment for all contract work is provided,
either directly or indirectly, under the pay items shown in the bid schedule.

(a) Direct payment. Payment is provided directly under 3 pay item
shown in the bid schedule when one of the following applies:

(1) The work is measured in the Measurement Subsection of the Section
ordering the work and the bid schedule contains 3 pay item for the work
from the Sectiop ordering the work.



Sectuion 109

(2) The Measurement Subsection of the Section ordering the work refer-
ences another Section for measuring the work and the bid schedule
contains a pay item for the work from the referenced Section.

(b) Indirect payment. Work for which direct payment is not provided
is a subsidiary obligation of the Contractor. Payment for such work is
indirectly included under other pay items shown in the bid schedule. This
includes instances when the Section ordering the work references another
Section for performing the work and the work is not referenced in the
Measurement Subsection of the Section ordering the work.

Compensation provided by the pay items included in the contract bid sched-
ule is full payment for performing all contract work in a complete and accept-
able manner. All risk, loss, damage, or expense arising out of the nature or
prosecution of the work is included in the compensation provided by the
contract pay items.

Work measured and paid for under one pay iten will not be paid for under
any other pay item.

The quantities shown in the bid schedule are approximate unless designated
asa contract quantity. Limit pay quantities to the quantities staked, ordered,
or otherwise authorized before performing the work. Payment will be made
for the actual quantities of work performed and accepted or material fur-
nished according to the contract. No payment will be made for work per-
formed in excess of that staked, ordered, or otherwise authorized.

109.06 Pricing of Adjustments. Determine all costs according to the con-
tract cost principles and procedures of FAR Part 31. All FAR clauses pro-
viding for an equitable price adjustment are supplemented as follows.

If agreement on price cannot be reached, the CO may determine the price
unilaterally.

If the work will delay contract completion, request a time extension
according to Subsection 108.03.



52.232-1 Payments. Page 1 of 2

52.232-5 Payments under Fixed-Price Construction Contracts.
As prescribed in 32.111(a)(5), insert the following clause:

PAYMENTS UNDER FIXED-PRICE CONSTRUCTION CONTRACTS (SEPT 2002)

(a) Payment of price. The Government shall pay the Contractor the contract price as provided in this contract.

(b) Progress payments. The Government shall make progress payments monthly as the work proceeds, or at
more frequent intervals as determined by the Contracting Officer, on estimates of work accomplished which
meets the standards of quality established under the contract, as approved by the Contracting Officer.

(1) The Contractor's request for progress payments shall include the following substantiation:

(i) An itemization of the amounts requested, related to the various elements of work required by the
contract covered by the payment requested.

(if) A listing of the amount included for work performed by each subcontractor under the contract,

(iif) A listing of the total amount of each subcontract under the contract.

(iv) A listing of the amounts previously paid to each such subcontractor under the contract.

(v) Additional supporting data in a form and detail required by the Contracting Officer.

(2) In the preparation of estimates, the Contracting Officer may authorize material delivered on the site and
preparatory work done to be taken into consideration. Material delivered to the Contractor at locations other than
the site also may be taken into consideration if—

(i) Consideration is specifically authorized by this contract: and
(if) The Contractor furnishes satisfactory evidence that it has acquired title to such material and that the
material will be used to perform this contract.
(c) Contractor certification. Along with each request for progress payments, the Contractor shall furnish the

following certification, or payment shall not be made: (However, if the Contractor elects to delete paragraph (c)(4)
from the certification, the certification is still acceptable.)

I hereby certify, to the best of my knowledge and belief, that—

(1) The amounts requested are only for performance in accordance with the specifications, terms, and conditions of the contract;

(2) All payments due to subcontractors and suppliers from previous payments received under the contract have been made, and timely
payments will be made from the proceeds of the payment covered by this certification, in accordance with subcontract agreements and the
requirements of Chapter 39 of Title 31, United States Code;

(3) This request for progress payments does not include any amounts which the prime contractor intends to withhold or retain from a
subcontractor or supplier in accordance with the terms and conditions of the subcontract; and

(4) This certification is not to be construed as final acceptance of a subcontractor's performance.

(Name)

(Title)

(Date)

(d) Refund of unearned amounts. If the Contractor, after making a certified request for progress payments,
discovers that a portion or all of such request constitutes a payment for performance by the Contractor that fails to

conform to the specifications, terms, and conditions of this contract (hereinafter referred to as the “unearned
amount”), the Contractor shall—

(1) Notify the Contracting Officer of such performance deficiency; and
(2) Be obligated to pay the Government an amount (computed by the Contracting Officer in the manner

provided in paragraph (j) of this clause) equal to interest on the unearned amount from the 8th day after the date
of receipt of the unearned amount until—

(i) The date the Contractor notifies the Contracting Officer that the performance deficiency has been
corrected; or

(ii) The date the Contractor reduces the amount of any subsequent certified request for progress
payments by an amount equal to the unearned amount.
(e) Retainage. If the Contracting Officer finds that satisfactory progress was achieved during any period for
which a progress payment is to be made, the Contracting Officer shall authorize payment to be made in full.

http://www.acqnet.gov/far/current/html/52_232 html 3/14/2006
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However, if satisfactory progress has not been made, the Contracting Officer may retain a maximum of
10 percent of the amount of the payment until satisfactory progress is achieved. When the work is substantially
complete, the Contracting Officer may retain from previously withheld funds and future progress payments that
amount the Contracting Officer considers adequate for protection of the Government and shall release to the
Contractor all the remaining withheld funds. Also, on completion and acceptance of each separate building, public
work, or other division of the contract, for which the price is stated separately in the contract, payment shall be
made for the completed work without retention of a percentage.

(f) Title, liability, and reservation of rights. All material and work covered by progress payments made shall, at
the time of payment, become the sole property of the Government, but this shall not be construed as—

(1) Relieving the Contractor from the sole responsibility for all material and work upon which payments have
been made or the restoration of any damaged work; or
(2) Waiving the right of the Government to require the fulfillment of all of the terms of the contract.

(9) Reimbursement for bond premiums. In making these progress payments, the Government shall, upon
request, reimburse the Contractor for the amount of premiums paid for performance and payment bonds
(including coinsurance and reinsurance agreements, when applicable) after the Contractor has furnished
evidence of full payment to the surety. The retainage provisions in paragraph (e) of this clause shall not apply to
that portion of progress payments attributable to bond premiums.

(h) Final payment. The Government shall pay the amount due the Contractor under this contract after—

(1) Completion and acceptance of all work;

(2) Presentation of a properly executed voucher; and

(3) Presentation of release of all claims against the Government arising by virtue of this contract, other than
claims, in stated amounts, that the Contractor has specifically excepted from the operation of the release. A
release may also be required of the assignee if the Contractor’s claim to amounts payable under this contract has
been assigned under the Assignment of Claims Act of 1940 (31 U.8.C. 3727 and 41 U.S.C. 15).

(i) Limitation because of undefinitized work. Notwithstanding any provision of this contract, progress payments
shall not exceed 80 percent on work accomplished on undefinitized contract actions. A “contract action” is any
action resulting in a contract, as defined in FAR Subpart 2.1, including contract madifications for additional
supplies or services, but not including contract modifications that are within the scope and under the terms of the
contract, such as contract modifications issued pursuant to the Changes clause, or funding and other
administrative changes.

(i} Interest computation on unearned amounts. In accordance with 31 U.S.C. 3903(c)(1), the amount payable
under paragraph (d)(2) of this clause shall be—

(1) Computed at the rate of average bond equivalent rates of 91-day Treasury bills auctioned at the most
recent auction of such bills prior to the date the Contractor receives the unearned amount; and
(2) Deducted from the next available payment to the Contractor.

.

http://www.acqnet.gov/far/current/html/52_232 html 3/14/2006




Section 252.—- SPECIAL ROCK EMBANKMENT AND
ROCK BUTTRESS

Description

252.01 Special rock embankment work consists of furnishing and placing
hand-placed or mechanically-placed rock in fill sections. Rock buttress work
consists of furnishing and placing hand-placed or mechanically-placed rock
in cut sections.

Special rock embankments and rock buttresses are designated as hand-placed
or mechanically-placed.

Material
252.02 Conform to the following Subsections:

Rock for buttresses 705.05
Rock for special rock embankment 705.04

Construction Requirements

252.03 Placing Rock. Perform the work under Section 204 or 209 as
required.

Place the rock in a stable orientation with minimal voids. Offset the rock to
produce a random pattern. Use spalls smaller than the mimimum rock size to
chock the larger rock solidly in position and to fill voids between the large
rock.

Construct the exposed face of the rock mass reasonably uniform with no
projections beyond the neat line of the slope that are more than 12 inches for
mechanically-placed rock or 6 inches for hand-placed rock.

252.04 Acceptance. Rock for special rock embankment aud rock buttress
will be evaluated under Subsection 106.02.

Rock placement for special rock embankment and rock buttress will be
evaluated under Subsections 106.02 and 106.04.

Structure excavation and backfill will be evaluated under Section 209.

Section 252
Measurement

252.05 Measure special rock embankment and rock buttress by the cubic
yard in place or by the ton.

Payment
252.06 The accepted quantities, measured as provided above, will be paid
at the contract price per unit of measurement for the pay items listed below
that are shown in the bid schedule. Payment will be full compensation for

the work prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
25201 Special rock embankment, Cubic yard
25202 Special rock embankment, Ton
25203 Rock buttress, Cubic yard
25204 Rock buttress, Ton



thy Non-roadway paving. Compact by rolling with a hand-operated roller

weighing at least 300 pounds or with a small power roller.

H2.05 Pavement Smoothness. Use a 10-foot metal straightedge to meu-
wure at right ungles and parallel to the centerline. Defective areas are surface
nexcess of 0.25 inches in 10 feet between any two contacts of the
dge with the surface. Correct defective areas using approved

{

tetiods,

402,09 Acceptance. Minor hot asphalt concrete mixture will be evaluated

Measurement

442,10 Meusure asphalt concrete by the ton.

Payment
46211 The accepted quantities, measured as provided above, will be paid
at the coutruct price per unit of measurement for the pay item listed below,
thatis shown in the bid schedule. Payment will be full compensation for the’
wark prescribed in this Section. See Subsection 109.05. .

Pusment will be made under:

Pay ltem Pay Unit

Minor hot asphalt concrete Ton

ictuteas that are not accessible to rollers by other approved methods. -

Table 402-1
Sampling and Testing
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(1) When directed, verify density by taking core sampl
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l. Footings, found &ticnos,

2. Basement slab opn grade

4 Base course for extericr pavers

5. Reguirements (materials, mixes, finishes) apply s
concrete work specified in Other sSecticns, such as
Sidewalk paving and fiil L0r metal pan stair Treads

SUEMITTALS

Submit for approval sncp drawings, groguct data, mIix cesign

Proposed for use, meck-ups, tes= Ieports.

Provide

:

governing codes and Tegulations.

Comply with I
products of acceptabl manuracturers which have been :in
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experzenced installers Celiver, Nandle, and store
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Cwner to design concreta mixes and *to perform macerial
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Comply with ASTM Cl43, c17z, c31 and C39

- PRQOLUCTS
MATERIALS
Formwork: APA rared 3-3 Plyform forms sufficient for
Cructural and visual requirements or dpproved ecual
Reinforcement:

l. Bars: Deformed Steel, ASTM A 615, Grade 60.

2. Mesh: Welded Steel wire fabric, ASTM A 185.
Concrete materials:

1 Cement Fortland cemenz, asTy C 150, Tyse 1.
<. Aggregate Normalwe:aht 2ggregates, ASTM C 232
Admixtures, all with less than 13 chloride ions:
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Section wcm% MINOR CRUSHED AGGREGATE

t AN

Description

308.01 This work consists of furnishing and placing crushed aggregate for
bedding, backfill, and roadway aggregate courses.

The roadway aggregate compaction method is designated as shown in Sub-
section 308.05(a).

Material
308.02 Conform to the following Subsections:

Crushed aggregate 703.06
Water 725.01

Construction Requirements
308.03 Preparing Surface.

(a) Roadway aggregate. Prepare the surface on which the aggregate
course is placed according to Subsection 303.07.

(b) Bedding and backfill aggregate. Shape, compact, and finish the
surface to the required lines, grade, elevation, and cross-section according
to Section 209.

308.04 Placing Crushed Aggregate.

(a) Roadway aggregate. Mix the aggregate and adjust the moisture
content to obtain a uniform mixture with a moisture content suitable for
compaction. Spread and shape the mixture on the prepared surface in a
uniform layer.

Uw not place the mixture in a layer exceeding 6 inches in compacted
mzowcw%. When more than one layer is necessary, compact each layer
according to Subsection 308.05(a) before placing the next layer.

{b) Bedding and backfill aggregate. Place and shape the mixture in
layers that when compacted do not exceed 6 inches in depth.

Section 308

308.05 Compacting and Finishing Crushed Aggregate.

(a) Roadway aggregate. Compact using the specified method. When no
method is specified, use either method. Finish the surface according to

Subsection 301.06.

(1) Method 1. Compact each layer according to Subsection 204.11(a).
Roll from the sides to the center, parallel to the centerline of the road.
Along curbs, headers, and walls, and all places not accessible to the
roller, compact the material with approved tampers or compactors.

Compactive effort may be decreased if inplace densities show that less
compactive effort is required under method 2,

(2) Method 2. Compact each layer according to 301.05.

(b) Bedding and backfill aggregate. Compact gach layer according to
Subsection 209.11.

308.06 Acceptance. Crushed aggregate will be evaluated under Subsec-
tions 106.02 and 106.03. Furnish a production certification including gra-

dation and quality properties for each source.

Construction of roadway aggregate courses will be evaluated under Subsec-
tions 106.02 and 106.04. Method 2 compaction will be evaluated under Sec-
tion 106.04. See Table 308-1 for sampling and testing requirements.

Placement of bedding and backfill aggregate will be evaluated under Subsec-
tion 106.02 and Section 209.

Preparation of the surfaces on which crushed aggregate is placed will be
evaluated under Section 303 and 209 as applicable.

Measurement

308.07 Measure crushed aggregate by the cubic yard in the hauling vehicle,
by the ton, or by the square yard.



Seo o .,

>ayment

40t price per unit of measurement for the pay items listed below
viin the bid schedule except the hot asphalt concrete pavement
bid price will be adjusted according to Subsection 106.05.
he tull compensation for the work prescribed in this Secton.
109.05.

Pavinicnt tur hot asphalt concrete pavement will be made at a price deter-
mined by muluplying e contract unit bid price by the material pay factor.

Wihien the bid schedule contains a pay item for hot asphalt concrete pavement
tpe

ni soothness according to the following formula:

Voo 2DOG0PE - 1 00) L)

utat project fength in Jane miles of traveled way. Mea-
project length o 3 decimal places.

FEo= Puv tactor for smoothness with respect to the upper
caiticauon bt determined according to Subsection

-~

106 G5 ateer completon of corrective work.

wite

s aceepted quantities, measured as provided above, will be paid

or 111 pavemient smoothness, a separate adjustment will be made,

Payment will be made under:

Pay Item

40101 Hot asphalt concrete pavement class ___,

40102

40103
40104
40105
40106

grading _, type ___ pavement smoothness
Hot asphalt concrete pavement class ___,
grading __, wedge and leveling course
Asphalt cement grade
Mineral filler
Antistrip additive type ___
Superpave asphalt concrete pavement, Ton
nominal maximum size aggregate,
T ESALs, type ___ pavement smoothness

Section 401

Pay Unit
Ton
Ton
Ton

Ton
Ton



Section 308
Payment

308.08 The accepted quantities, measured as provided above, will be paid
it the confract price per unit of measurement for the pay item listed below
hat is shown in the bid schedule. Payment will be full compensation for the
vork prescribed in this Section. See Subsection 109.05.

>ayment will be made under:

Pay Item Pay Unit
10801 Roadway aggregate method Cubic yard
0802 Roadway aggregate method Ton

0803 Roadway aggregate method Square yard
0804 Bedding and backfill aggregate Cubic yard
0805 Bedding and backfill aggregate Ton

0806 Bedding and backfill aggregate Square yard

Table 308-1
Sampling and Testing

Sampling Point

Production output.or

stockpile.

Inplace completed
compacted layer

Frequency

1 for each aggregate supplied

1 for each 500 tons
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(1) Sampling and testing required for roadway aggregate method 2.

Section 308



\ £110T ASPHALT CONCRETE PAVEMENT Section 401

{Furnish mixes as follows: ¢

Section ﬁ

Description

- Class A, B, or C mix. Furnish aggregate, asphalt, and additives that
::2 t the applicable aggregate gradation in Table 7034 and design parame-
.,a; (a) or (b); (c) or (d); and (e) in Table 401-1.

© pavenient class is designated as shown in Table 401-1.

! ¢ s demignated as shown in Table 703-4. Smoothness typer Table 401-1
: oo s shown in Table 401-7 Asphalt Concrete Mix‘Requirements
Class of Mix
voasphalt conerete pavement ESALS 1s designated as shown i E Design Parameters ! A B 4 C
Fabics 705-10 dirough 703-13. Nominal maximum size aggregate is anzf T
1 shown i Tables 703- - (&) Hveem
( i s 703-14 through 703-16. Smoothness type is [ (AASHTO T 246 and AASHTO T 247)
ted wshown i Table 401-7. .
(1) Stabilometer, minimum 37 35 30
 JREDNN H ide (1 - - -
tgrade 15 designated as shown in AASHTO M 20, imm:.ow v (2) Fercent air voids 3-5 3-5 3-5
ot N PO MP L. i (3) Voids in mineral aggregate, min. % Sec Table 401-2
(b) Marshali
sty addive 18 designated as shown in Subsection 702.08. Where E,w . (AASHTO T 245) ,
L ¥ wicd, use any type if needed. 1 (1) Stability, Ibs min. 1,800 1,200 1,000
} (2) Flow, 0.01 in 8-16 §-18 8-20
Material @.Gv Percent air voids ¢ 3-5 3.5 1 35
3 (4) Voids in mineral aggregate, min, % See Table 401-2
W02 Courorm w the following Subsections: W@ Compaclion, number of blows each end of 75 50 50
Mﬁ Lest vﬁmnﬂﬁnb
crate tckins AL B or € mix) 703.07 () Linmersion - Compression
ate {Superpave mix) 703.17 % (AASHTO T 165 and AASHTO T 167)
addive 702.08 WE Compressive strength, min. psi 300 250 200
Al cemient 702.01 ¥ (2) Retained strength, min, % 70 70 70
725.05 {® Root-Tunnicliff
i (ASTM D 4867)
! (Construction Requirements & (1) Tensile strength ratio, min. % 70 70 70
@EE.EE: ratio @ 0613 | 0.613 | 0.613

0100 Composition of Mix (Job-Mix Formula). For all but the fi 2

sartacs vounse, reeycled maternial may be used according to Secdon 40
e cded el may be used io the final surface course subject to approy
: , ar quahty conuol plan and submission of test data demonstra
w eux wall meet the requirements of this Section.

..-Q vn percent of air voids are based on AASHTO T 166, AASHTO T 209, AASHTO T 269.
imum specific wSSQ (density) will be based on AASHTO T 209.

¥w Pust-asphalt ratio is defined as the percent of material including ponliquid antistrip and

al filler passing the No. 200 sieve divided by the percent of asphalt (calculated by mass




Section 401
Table 401-2 Table 401-3
Yoids in Mineral Aggregate (VYMA) Superpave Asphalt Concrete Mix Requirements
Marshall, Hveem, or Superpave Mix Design Design Parameters ) .~ . Requirement
Minimum Voids & Percent air voids ar design S : 4.0
Percent rations, Ny
yieve Sige ¥ . . I - .
‘ ¢ Marshall Hveem | Superpave Percent maximum density at initial 85% maximum
gyrations, N
No 8 21 19 - ; i 98% maxi
Percent maximum density at maximnm
Nu o4 18 16 - maximum gyrations, N,
16 14 15 Tensile strength ratio, min 80
(AASHTO T 283) )
22 e 5 .
j neh | H 13 1 Dust-asphalt ratiotV . 0.6-1.2
L 14 12 13 () Dust-asphalt rtio is defined us the perceat of material passing the No. 200
! 13 11 12 sieve divided by the effective asphalt content as calculated by mass of mix.
M&
U2 nch 12 10 11
-
o2 11.5 9.5 10.5
HRest sieve size listed in the applicable specification
rial s permitled 1o be retained.
V10 be deternined according o A7 Manual Series No. 2
4 mineral filler or nonliquid antistrip is used, include the
i the caleulation for comphance with the VMA
Table 401-4
Superpave Voids Filled with Asphalt (VFA)
. . . . ! Trs il Design VFA, %
*Supurpave level Tinix. Furnish mixes of aggregate, asphalt, and addi ! Iraffic, million ESALs ‘_mu :
Cappheable gradation and material requirements in Subsec; €03 . 70 - 80
ahid tie appropnate design parameters in Tables 401-2, 401-3; ” >03-3 65 - 78
N Uspeeimens with the gyratory compactive effort speci S 3 65 - 15
WSS tor the corresponding waffic and air temperature. :



pactive Effort

Table 4U1-5

Gryratory Com
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Section 401

Submit written job-mix formulas for approval at least 21 days before pro-
duction. For each job-mix formula, submit the following:

(a) Aggregate and mineral filler.

(1) Target value for percent passing each sieve size for the aggregate
blend. Designate target values within the gradation band-ir-tlie speci-
fied grading. Designate target values outside the restricted zone of
Table 703-14, 703-15, or 703-16 for the appropriate nominal inaximum
size aggregate. ;

(2) Source and percentage of each aggregate stockpile to be used.
(3) Average gradation of each aggregate stockpile.
(4) Representative samples for each aggregate stockpile:
(a) 250 pounds of each coarse aggregate
(b) 150 pounds of each intermediate and fine aggregate
(c) 20 pounds -of mineral filler such as lime stone or filler earth
if proposed w improve gradation characteristics or mix performance.

(d) 20 pounds of bag house fines if proposed for the mix. See
Subsection 401.04.

Aggregate samples when combined according to the Contractor's rec-
ommended stockpile percentages shall be within the gradation band
defined by the target values plus or minus the allowable:dewiation for
each sieve or the samples will not be considered representative.
(5) Results of aggregate quality tests.

{ () Asphalt cement.

(1) Five 1-gallon samples of the asphalt cement to be used in the mix.

(2) Recent quality test results from the manufacturer for the
asphalt cement including a temperature-viscosity curve.

(3) Material safety data sheets.

_,@ Antistrip additives. When an antistrip additive is needed to meet the



sint of hquid heat-stable antstrip additive or
pounds of dry apustrip additive such as lime or portland

i Matenal safety dat sheet

tbt Asphatt mines. When applicable, the location of all commercial
s plands 0 be used. A job-mix furmula is needed for each plant.

te the suitability of the material and the proposed job- mix |
a %5(.&_ the CO will develop a target value for the wmwg;
nt, determine the need for antistrip additive, determine the;
FRNERIEN é%:_“ yravity (density) according o AASHTO T 209, and aaav

teriperature range.

_ . . W
et toriuld s rejected, submit a new job-mix formula as anmndc&,z

« approved job-mix formula require approval before production:
v o 14 days will be required to evaluate a chunge. Approved changes
e~ witl not be applied retroacdvely for payment.

v

\
CO ol deduct all _cc mix formula evaluation costs incurred as a result)

Ul o
< Congacnr-requesied changes to the approved job-mix formula

sotor fequests tor additional job-mix formula evaluations

- . . &
andtesting necessary due w the failure of a submitted l_oc-u:&,

Section 401

401.04 Mixing Plant. Use mixing plants conforming to AASHTO M 156
supplemented as follows:

(a) All plants.

(1) Autemated controls. Control the proportioning, mixing, and dis-
charging of the mix automatically.

(2) Dust collector. AASHTO M 156, Requirements for All Plants,
Emssion Controls is amended as follows:

Equip the plant with a dust collector. Dispose of the collected material.
In the case of baghouse dust collectors, dispose of the collected material
or return the collected material uniformly. Use of baghouse fines in
asphalt concrete mixes requires approval unless included as part of the
approved job-mix formula.

When baghouse fines are used in batch plants or continnous mix plants,
deposit the material that is returned from the baghouse at the bottom of
the hot elevator or meter it by volume or mass into the miking chamber.

Direct return from the baghouse to the hot elevator will be permitted
only when the flow can be controlled at a uniformrate. Indrum dryer-
mixer plants, return the material to the drum at the same location as the
asphait.

(3) Aggregate storage. Store aggregate according to Section 307.
{b) Drum dryer-mixer plants.

(1) Bins. Provide a separate bin in the cold aggregate feeder for each
individual aggregate stockpile in the mix. Use bins of sufficient size to
keep the plant in continuous operation and of proper design to prevent
overflow of material from one bin to another,

/1 (2) Stockpiling procedures. Separate _mmnanmmﬁ into at least 2 stock-
% ~ piles with different gradations. As a minimum, one stockpile shall
' conwain mostly coarse material, and one stockpile shall contain mostly
' fine material. Stockpile the material according to Section 307.

.



oy Batch and continuous mix plants.

(1) Hot aggregate bin. Provide a bin with 3 or more separate compart-
ts for storage of the screened aggregate fractions to be combined for|
nix. Make the partitions between the compartments tight and of |
fiaient height to prevent spillage of aggregate from one compartment !
it another.

s _,.9:_ cells.  Calibrated load cells may be used in batch plants

nstedd of scales.

401,05 Pavers. Use pavers that are:

thy Heated for he full width of the screed.

pable of spreading and finishing courses of asphalt mix in widths at.
hes mote than the width of oue lane,

11 spreading cnnEcc:.

pped widh sutomatic feed controls, which are properly adjusted w;
o4 uniform depth of material ahead of the screed.

¢ ot torward speeds consistent with satisfactory mix lay dowi..

i) Cupable of producing a finished surface of the required smoothness and-
(_xture withoul segregating, tearing, shoving, or gouging the mix.

:; Feonpped with automatic sereed controls with sensors capable of sens-j
ade from an ouside reference line, sensing the transverse slope of the
5 c: and providng the automatic signals that operate the screed 8
manntan grade and wansverse slope.

Section 401

401.06 Surface Preparation. Prepare the surface according to 303.07, 413,

502, or 503 as applicable. Apply an asphalt tack coat to contact surfaces of
E,iummm curbs, gutters, manholes, and other structures according to Sec-
q:ou 412.

Mﬁ: (7 Weather Limitations, Place hot asphalt concrete pavement on a
dry, unfrozen surface when the air temperature in the shade is above 35 °F
and rising and the temperature of the road surface in the shade conforms to
Table 401-6.

Table 401-6
Asphalt Concrete Mix Placement Temperature
Compacted Lift Thickness: < 2in Nu e > 3in ]
Road Surface Temperature ¥ Minimum Lay-Down Temperatured F
< 35 o) @ @

35-39.9 @ @ 280
40-49.9 @ 285 275
50-59.9 295 280 270
60 - 69.9 285 275 265
70-79.9 280 270 - 265

i 80 -89.9 270 265 260

' > 90 265 260 255

(1) In no case shall the asphalt concrete mix be heated above the temperature
specified in the approved mix design.
\2) Paving not allowed.

401.08 Asphalt Preparation. Uniformly heat the asphalt cement to provide
:c_onbucocm supply of the heated asphalt cement from storage to the mixer.

o not heat asphalt cement above 350 °F.

Ea job-mix formula requires a liquid heat stable antistrip additive, meter
: into the asphalt cement transfer lines at a bulk terminal or mixing plant.

ject the additive for at least 80 percent of the transfer or mixing fme o
obtain uniformity.



cate Preparation. 1t nonliquid andstrip is used, adjust the
; ure 1o at least 4 percent by mass of aggregate. Mix the anti-
AP with the apgrepate before inroducing the aggregate into the
yieer of diver deun. Use calibrated weighing or metering devices to meas,
ute Ui onouns of wntarp and moisture added to the aggregate.

Lsnons so the moisture content of the mix behind the paver
ot o tess gccording o AASHTO T 110 or FLH T 515.

Measute the aggregate and asphalt into the mixer according
qob-mix tormula. Mix undl all the particles are completely
Couted with asphalt according to AASHTO M 156. ZEEEE
rature within the approved range.

0111 Haoh ncles with dght, clean, and smooth metal beds for!

Panliy aephall cobvrete nixes

beds witt an approved material to prevent the mix from
beds. Do not use petroleum derivatives or other coating
Coutaminate or alter the characteristics of the mix. Drain the]

foaediy

b ook wit o canvas cover or other suitable material of sufficienty
vze o miotet the nux trom the weather.. When necessary (o maintai
stute uee insulated truck beds and securely fasiened covers. Provids
o hwtes tor checking temperature of asphalt mix in the truck,

40112 Production Start-Up Procedures. Provide 7 days notice beforg)
conies production ot an asphalt concrete mix.

v ol production, produce sufficient mix to construct a 50,
| uip, one-lane wide, and at the designated lift thickmess

(.- centiol seip on the project at an approved location.

Section 401

_noE::S the control strip using mix production, lay-down, and compaction
procedures intended for the entire mix. Cease production after construction
of the control strip until the asphalt concrete mix and the control strip are

TESSQ and accepted.

(a) Asphalt content and aggregate gradation. Take at least: threecontrol
strip asphalt concrete mix samples and evaluate according’ to Subsection
401.17. The mix is acceptable if all test results are within specification
limits for asphalt content and aggregate gradation.

(b) Compaction. Take nuclear density readings behind each roller pass to
determine the roller pattern necessary to achieve required density without
damaging the mix.

.f a minimum of 4 locations within the control strip, take nuclear gauge
Ea,:mm and cut and test core samples according to Subsection 401.17.
‘Density is acceptable if all tests are above the specification limit. Furnish
the CO with the nuclear gauge readings and correlations of the readings 1o

Lthe core specific gravities.

peat the control strip process until an acceptable control strip is produced.
ee Subsection 106.01 for the disposition of material in unacceptable control
trips. Accepted control strips may remain in place and will be accepted and
asured as a part of the completed pavement. Tests used far the control
Sn will not be included in the evaluation for payment according to Subsec-
0 106.05. When a control strip is accepted, full production may begin.

) se these start-up procedures when producing material from a different plant
mwhen resuming production after a termination of production due o
satisfactory quality according to Subsection 106.05.

1.13 Placing and Finishing. Do not use mixes produced from different
lants unless the mixes are produced according to the same job-mix formula,
' material from the same sources, and are approved. - Construct control
nv according to Subsection 401.12 for each plaut from which production
tended.



concrete mix at a temperature conforming to Table 401-6.
verature of the mix in the hauling vehicle just before dumping
et spreater or measure it in the windrow immediately before pickup.

aux with a paver conforming to Subsection 401.05.  Control

irenment using a reference line. Automatically control the grade
pe trom reference lines, a ski and slope control device, or dual me
imum length of 20 feet.

i atoan where mechanical spreading and finishing is impracacal, place and
Yoy tie i avith alternate equipment to produce a uniform surface closely
'+ (he surtace obtained when using a mechanical paver.

s Longrtudial joint of one layer at least 6 1nches from the joint in the
medatety below. Make the longitudinal joint in the top layer along
ane roadways or at the lane lines of roadways with

z ol two-
e o

e CO sl designate the job-mix formula to be used for wedge and leveling
Place wedge and leveling courses in maximum 3-

401,14 Compacting. Furnish at least 3 rollers. Furnish one roller each for
Greahdow oy, nwennediate, and finish rolling. At least one roller shall be
i tied  Size tie rollers to achieve the required results. Operate
fotfers aeootding o tie recommendation of the manufacturer.

and unsformly compact the asphalt surface by rolling. Do not
cundae displacement, cracking, or shoving. Continue rolling until alk
cha are eluninated and the required density is obtained. Do not roll
min alier die surtace cools below 175 °F.

o e cempacuon process with nuelear density gauges calibrated to they
steip compacton test results. Compact to a pavement specific gravity
that 18 1o less than 90 percent of the maximum specific gravity
srined according to AASHTO T 209,

Section 401

Along forms, curbs, headers, walls, and other places not accessible to the
rollers, compact the mix with alternate equipment to obtain the required
compaction.

401.15 Joints, Trimming Edges, and Cleanup. Complete construction of
‘adjacent traffic lanes to the same elevation within 24 hours. If drop-offs are
Jeft overnight, sign the drop offs in excess of 2 inches with "Uneven Lane”
warning signs and provide a 3:1 fillet for drop offs in excess of 4 inches.

At connections to existing pavements and previously placed lifts, make the
transverse joints vertical to the depth of the new pavement. Form transverse
joints by cutting back on previous run to expose the full-depth course.

‘Apply an asphalt tack coat to the edge of the joint for both transverse and
Jlongitudinal joints according to Section 412.

{Place the asphalt concrete mix as continuously as possible. Do not pass
‘rollers over the unprotected end of a freshly laid mix.

Dispose of material trimmed from the edges and any other discarded asphalt
nix according to Subsection 211.03(b).

401.16 Pavement Smoothness. After final rolling, measure the smoothness
'of the final surface course or the surface immediately under an open-graded
asphalt friction course.

(a) Profilograph measurements. Measure the traveled way parallel to the
centerline according to FLH T 504 after mainline paving is completed.
The CO will furnish a California type profilograph and direct and observe
its operation. Purnish workers to operate the profilograph. Furnish the
trace to the CO.

Exclude the following areas from the profile index and profilograph bump
determination: bridge decks, catde guards, traveled way lanes with hori-
zontal curvature less than 500-foot radiusy transverse joints with existing
pavements, turning or passing lanes less than 350 feet in length, driveways,
parking areas, and side roads less than 350 feet in length. Measure
éxcluded areas and type IV pavements according to (b) below.



L

£

o FLH T 504, Bumps will be located using a 0.4-inch bump
Defecuve areas are bumps in excess of 0.4 inches in 25 feet,
ile indexes gredter than the defective 1imit in Table 401-7, and

Hedge measurement. Use a 10-foot metal swaightedge to mea-
les and parallel o the centerline. Defectve areas are

contaets of e siraiphiedge with the surface.

t¢) Defective area correction. Correct defective areas from (a) and (b)
abiose Obtain approval for the proposed method of correction. :
Rt re cerrected areas accordiug to (a) and (b) above. The smooth-
tavtor will be recomputed after measurement,

Table 401-7
Maximum Profile Index

Poascment Profile Index—inches/mile

Smoouthness b

Ty pe Upper Specification Limit Defective Limit

| 5 10

o

12

1l H 10 15

Subject to straightedge measurement only.
See Subsection 401.16(b).

surtace deviations moexcess of 0.2 inches in 10 feet between any two

Section 401

401.17 Acceptance. Mineral filler and antistrip addidve will be evaluated
under Subsections 106.02 and 106.03.

Asphalt will be evaluated under Subsections 106.04 and 702.09.

Construction of the hot asphalt concrete pavement course will be evaluated
under Subsections 106.02 and 106.04.

Asphalt content, aggregate gradation, density, and pavement smoothness will
be evaluated under Subsection 106.05. Other aggregate quality properties
w11l be evaluated under Subsections 106.02 and 106,04. See Table 401-8 for
minimum sampling and testing requirements.

(a) Asphalt content. The upper and lower specification limits are the
approved job-mix formula target value +0.5 percent. See Table 401-8 for
the acceptance quality characteristic category.

(b) Aggregate gradation. The upper and lower specification limits are the
approved job-mix formula target values plus or minus the allowable
deviations shown in Table 703-4. See Table 401-8 for the acceptance
quality characteristic categories.

(¢) Density. The lower specification limit is 90 percent of the maximum
specific gravity (density) determined according to AASHTO T 209 as part
of the job-mix formula evaluation specified in Subsection 401.03. See
Table 401-8 for the acceptance quality characteristic category.

(d) Pavement smoothness. See Subsection 401.16. The evaluation will
be made after all defective areas are corrected. A sublot is a 0.1-mile
section of the traveled way and a lot is the surface course of the entire
project. The upper specification limit is shown in Table 401-7. See Table
401-8 for the acceptance quality characteristic category.

Measurement

401.18 Measure hot asphalt concrete pavement, asphalt cement, mineral
filler, and antstrip additive by the ton,



ection 619.- FENCES, GATES, AND CATTLE GUARDS
Description

19.01 This work consists of constructing fences, gates, cattle guards, and
ollard posts and removing and resetting fence.

Material

19.02 Conform to the following Sections and Subsections:

Barbed wire 710.01
Chain link fence 710.6G3
Concrete 601
Fence gates 716.05
Fence posts and bollards 710.04
Grout 725.22(e)
Precast concrete units 725.11
Reinforcing steel 709.01
Temporary plastic fence 710.11
Woven wire 710.02

Construction Requirements
19.03 Fences and Gates.

(@) General. Clear along the fence line. Remove and dispose of trees,
brush, logs, upturned stumps. roots of downed trees, rubbish, and debris
according to Subsection 201.06, Clear a 10-foot width for chain link fence
and a 3-foot width for wire feuce.

Grubbing i not required except where short and abrupt changes in the
ground contour reguire removal of stwmps o properly grade the feuce line.
Remove or close cut stumps within the clearing limits.

Perform clearing and Jeveling with minimum disturbance to the terrain
outside the fence line,

Schedule the fence installaton, provide temporary fence, or other adequate
means$ to prevent livestock from entering the project right-of-way, ease-
ments, or adjnining properties.

Section 619

At bridges, cattie underpasses, and culverts, connect new fence to structure
to permit free passage of livestock under or through the structure,

(b) Chain link fence and gates.

(1) Posts. Space posts at not more than 10-foot intervals. Measure the
post spacing interval horizontally. Set posts vertically.

Set posts in concrete according to Section 601.

Where solid rock is encountered without overburden, drill line post
holes at least 14 inches deep and drill end, corner, gate, and pull posts
at least 20 inches deep in the solid rock. Make the hole width or diame-
ter at least 1 inch greater than the post width or diameter. Cut the post
to the required length before installation or drill the hole deep enough
to set the post at the required height. Set and plumb the post and fill the
hole with grout. Thoroughly work the grout into the hole to eliminate
voids. Crown the grout to drain water away from the post.

Where solid rock is covered with soil or loose rock overburden, set
posts to the plan depth or to the minimum depth into the solid rock as
specified above, whichever is less. When solid rock is encountered
before the plan depth, grout the portion of the post in solid rock and
backfill the post hole from the solid rock to the top of the ground with
concrete.

Provide end, gate, corner, and pull posts with adjacent brace posts as
shiown on the plans. A change in the fence alignment of 20 degrees or
more 1s considered a corner.

(2) Top rail. Install top rails through the ornamental wps of the line
posts, forming a continuous brace from end-to-end of each stretch of
fence. Join lengths of top rail with sleeve-type couplings.  Securely
fasten top rails to terminal posts by pressed steel fittings or other appro-
priate means.



tion 619

Install corner posts at changes in alignment of 30 degrees or more.
Where nev/ fence joins an existing fence, set end or coruer posts, as
necessary, and attach i a manner satstactory to the CO.

(2) Braces. Limit fence runs to no more than 650 teet between adjacent
corner braces, gate braces, end braces, or line braces. lastall line braces
at uniform intervals so the distance between any two braces 1s 650 feet
or less. Construct braces before placing the fence fabric and wires un
POSIS.

{a) Metcl braces. Provide corner posts and pull posts with two brac-
es, one 2ach direction from the post in the main fence line. Provide
end posts and gate posts with one brace in the line of the fence.
Attach rmetal braces o the metal end, corner, pull, and pate posts and
set in conerete as showi.

(b) Wood braces. Tap the posts to receive the braces. Anchor the
brace to the post with three 16d nails or a 0.4- by 4 inch dowel. In-
stall brace wires as shown and twist together until the entire assem-
bly is taut and firm. Lightly notch the posts to position the brace
wire. Dirtve three staples at cach notch to secure wire.

(3) Barbed wire and woven wire. Place barbed wire and woven wire
on the post face away from the highway. On curved alignmens, piace
the barbed wire and the woven wire on the post face on the outside of
the curve. Tightly stretch and fasten barbed wire and woven wire to the
posts.

Apply tens on according to the manufacturer's recommendations using
a mechanical stretcher or other device designed {or such use. Evenly
distribute the pull over the longitudinal wires in the woven wire so not
more than 30 percent of the original depth of the tension curves is re-
moved. Do not use a motor vehicle to stretch the wire.

Section 619

Splicing of barbed wire and woven wire between posts is permitted pro-
vided not more than two splices, spaced a minimum of 50 feet apart,
occur in any one run of fence. Use wrap or telephone type splices for
the longitudinal woven wire and barbed wire with each end wrapped
around the other wire for not less than six complete turns.

(4) Fastening barbed wire and woven wire. Terminate the woven
wire and barbed wire at each end, corner, gate, and pull post. Warp
each line of barbed wire and each longitudinal wire of the woven wire
around the post and then itself with at least four turns. Where wood
posts are used, staple the wires tightly to the posts.

At line posts, fasten the woven wire to the post at top and bottom and
at intermediate points not exceeding 12 inches apart. Fasten each strand
of barbed wire to each line post. Use wire ties or clamps to fasten the
wires to metal posts. Securely splice tie wires to the fence on both sides
of the post so there are two loops behind the post and one loop in front.
On wood line posts, drive U-shaped staples diagonally across the wood
grain so that both points do not enter between the same grain. In depres-
sions where wire uplift occurs, drive staples with points slightly up-
ward. On level ground and over knolls, slope the points slightly
downward. Drive the staples just short of actual contact with the wires
to permit free longitudinal movement of those lines and to prevent dam-
age to the protective coating.

At grade depressions, alignment angles, and other locations where
stresses tending to pull posts from the ground or out of alignment are
created, snub or guy the wire fence. Attach the guy wire to each strand
of barbed wire and to the top and bottom wires of woven wire in a man-
ner to maintain the entire fence in its normal shape. Attach the guy wire
to a deadman anchor buried not less than 24 inches in the ground or o
an approved anchor at a point that will best serve to resist the pull of the
wire fence. If necessary to guy the fence in solid rock, grout the guoy
wire in a hole 2 inches in diameter and 10 inches deep. Deadnian may
also be fastened to posts. Place the deadman anchors at locations as
directed. ‘ i

Where required, insiall vertical cinch stays as shown. Twist the wire
permit weaving into the horizontal fence wires to provide rigid spacing.
Weave barbed wires and the top, middle, and bottom wire of the woven
wire, asapplicable, into the cinch stay.
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(3) Tension wire. Attach tension wire to end, gate, corner, or pull
posts by bands and clamps. Fither thread the top tension wire through
the line post loop caps ot hold in open slots in a manner to limit vertical
movement. Tie or attach the bottom tension wire to the bottom of the
line posts by ties or clamps in a manner that prevents vertical move-
ment. Apply sufficient tension to avoid excess sag between posts. On
the top tension wire, provide one tarnbuckle or ratchet take-up in cach
run of fence.

(4) Fence fabric. For fences placed on the right-of-way, place fence
fabric on the post face away from the highway. On curved alignment,
place the fence fabric on the post face on the outside of the curve. For
residential fences and fences off the 1 ght-of-way, place fence fabric on
the post face designated by the CO.

Place the fabric approximately 1 inch above the ground and on a straight
line between posts. Excavate high points of the ground to mhaintain
grade. Do not fill in depressions without prior approval.

Stretch the fabric taut and securely fasten the fabric to the posts. Do not
stretch using a motor vehicle. Use stretcher bars and fabric bands to
fasten to end, gate, corner, and pull posts or weave the fabric into the
fastening loops of roll-formed posts.

Fasten fabric to line posts using wire ties, metal bands, or other ap-
proved method. Fasten the top and bottom edge of the fabric with tie
wires or hog rings to the top rail or tension wires, as applicable.

Join rolls of fabric by weaving a single strand into the ends of the rolls
to form a continuous mesh.

(5) Gates. Fasten fabric to the end bars of the gate frame by stretcher
bars and fabric bands. Fasten fabric to the top and bottorm bars of the
gate frame by tie wires similar to the method specified for fence fabric
or by other approved standard methods.

Thoroughly clean welded connections on gate frames where the smelter
coating has been burned with a wire brush. Remove traces of the weld-
mnm flux and loose or cracked smelter. Paint the cleaned areas with two
coats of zinc-oxide paint.

Section 619

Provide a concrete footing for the drop-bar locking device on double
metal gates. Make a hole to receive the locking bar to the depth speci-
fied by the manufacturer of the locking device.

Hinge each single gate to prevent removal of the gate without tools. Set
the gate in an approximately horizontal plane. Set the gate o it swings
freely inward and outward and fastens securely in its latch holder, or in
the case of double gates, in its latch holder and gate stops. Set double
gates on their respective hinge pintles to provide a common horizontal
plane in which each single gate swings. Set gates to swing open at least
90 degrees in each direction.

(c) Wire fences and gates.

(1) Posts. Excavate holes for posts, footings, and anchors as shown.
Space posts at intervals shown for the type of fence being installed.
Measure post spacing interval paralle] to the existing ground slope. Set
posts in a vertical position. Backfill post holes in 6-inch lifts. Tamp
and compact each lift.

Wood posts may be driven in place if the method of driving does not
damage the post. Metal posts may be driven. Set metal corner, gate,
end, and pull posts in concrete.

Where solid rock is encountered without overburden, drill line post
holes at Jeast 14 inches deep and end, corner, gate, and pull posts at
least 20 inches deep in the solid rock. Make the hole width or diameter
at least 1 inch greater than the post width or diameter. Cut the post to
the required length before installation or drilt the hole deep enough to
set the post at the required height, Set and plumb the post and fill the
hole with grout. Thoroughly work the grout into the hole to eliminate
voids. Crown the grout to drain water away from the post. Metal posts
set in this manner do not require anchor plates and concrete footings.

Where solid rock is covered with soil ot loose rock overburden, set
posts to the plan depth or to the minimum depth into the solid rock as
specified above, whichever is léss. When the depth of overburden is
greater than 12 inches, use an anchor plate on steel line posts and back-
fill steel end, coruer, gate, and pull posts with concrete from the solid
rock to top of the ground. When the depth of overburden is 12 inches
or less, anchor plates and concrete backfill are not required. Grout the
portion of the post in solid rock.
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Where existing fence intersects the new fence, cut the existing fence
materials or, splice in kind, new material as necessary, and fasten each
longitudinal wire of the woven wire and each strand of the barbed wire
to a new end post in line with or immediately adjacent to the new fence
line.

(5) Gate installation.

(a) Wire gates. Construct wire gates of the same material as the
fence and as shown. Provide a taut and well-aligned closure of the
opening, capable of being readily opened and closed by hand.

(b) Metal gates. Install metal gates and fittings to gate posts previ-
ously set. Firmly attach the futings to the posts and gates. Hinge
each single gate to prevent removal of the gate without tools. Set the
gate in an approximately horizontal plane. Set the gate so it swings
freely inward and outward and fastens securely in its latch holder, or
in the case of double gates, in its latch holder and gate stops. Set
double gates and their respective pintles to provide a common hori-
zontal plane in which each single gate swings. Set gates to Swing
open at least 90 degrees in each direction.

For double gates, provide a drop-bar locking device with a concrete
footing 12 inches in diameter and 12 inches deep. Crown the top of
the footing and make a hole to receive the locking bar. Make the
diameter and depth of the hole in the footing as specified by the
manufacturer of the locking device.

(c) Wood gates. Install wood gates similar to metal gates and as
shown.

619.04 Grounding Fences. Where an electric line crosses the fence line,
ground the fence. Drive an 8-foot long, 0.50-inch minimum diameter galva-
nized or copper coated steel rod into the ground under the fence directly
below the point of crossing. Drive the rod vertically until the top is 6 inches
below the ground surface. Connect the grounding rod to each fence element
with a 0.2-inch diameter solid copper conductor or equivalent. Either braze
the connections or fasten with noncorrosive clamps.

2
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Where an electric line runs parallel or nearly parallel to and above the fence,
ground the fence at each end or gate post or at intervals not exceeding 1,600
feet.

Where vertical penetration of the grounding rod cannot be accomplished, use
an equivalent horizontal grounding system.

619.05 Remove and Reset Fence. Remove existing fence and reset to ap-
proximately the same coudition as the original fence. Salvage material in the
existing fence and incorporate the material into the reset fence. When posts
are set in concrete, remove concrete from old post and reset in conerete. Re-
place fence material damaged beyond reuse. Firmly reset posts on new align-
ment. Space posts and attach the horizontal members or wires to posts the
same as the original fence. Furnish and use new material to fasten members
Or WIIES t0 posts.

619.06 Temporary Fence. When necessary, construct temporary fence to0
keep livestock and traffic off the road being constructed. Temporary fence
is intended to remain in place only during the construction of the project or
until the fence is directed to be removed.

Construct a temporary fence of a type that provides an adequate enclosure for
the type of livestock to be confined.

619.07 Cattle Guards.

(a) Excavating and backfilling. Perform the work described under Sec-
tion 209. Excavate foundation to depth with sufficient space for proper
installation of formwork.

When the cattle guard is to be installed on new embankment, complete and
compact the embankment according to Section 204 before excavating for
footing.

(b) Concrete foundation. Construct concrete foundations according to
Section 601. Concrete units may be cast-in-place or precast.

Finish stringer bearings to allow full bearing under each stringer. The
cattle guard shall rest on the concrete without rocking.
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(c) Cattle guard. Fabricate cattle guard according to Section 555. As-
semble and place guards as shown on the plans. Securely fasten the cattle
guard to the foundation. Fasten the metal wings to the cattle guard as
shown on the plans. Connect fences and gates according to the plans.
Weld according to ANSI/AASHTO/AWS D1.5.

Standard manufactured cattle guards may be used if approved. Designs
shall provide for AASHTO loading M-18. Suitable cleanouts shall be
provided. Prepare and submit drawings according to Subsection 104.03.
Acceptance of the drawings covers the requirements for strength and detail
only. No responsibility is assumed for errors in dimensions.

(d) Painting. All metal parts shali receive one shop coat. Two additional
coats are tequired and may be applied in the shop or in the field. Paint
according to Section 563,

i19.08 Bollards. Drill holes for bollards. Set posts plumb, backfill with
.pproved material, and compact.

119.09 Acceptance. Material for fences, gates, cattle guards, and bollards
vill be evaluated under Subsections 106.02 and 106.03.

Construction and erecton of fences, gates, cattle guards, and bollards will
)e evaluated under Subsections 106.02 and 106.04.

ixcavation and backfill for cattle guards will be evaluated under Section 209.

structural steel work for catde guards will be evaluated under Section 555.

’ainting of cattle guards will be evaluated under Section 563.

Concrete work for cattle guards will be evaluated under Section 601.
Measurement

119.10 Measure fence and remove and reset fence by the linear foot along
he tep of the fence.

Vieasure gates, cattle guards, brace pancls, and bollard posts by the each.

Section 619
Payment

619.11 The accepted quantities, measured as provided mvc(.mu A:: v@ paid
at the contract price per unit of measurement for the pay itens :m:ﬁ wo:_é
that are shown in the bid schedule. Payment will be full compensation for
the work prescribed in this Section. See Subsection 109.05.

Payment will be made under:

ATIOUNE (S
Pay Item Pay Unit

61901 Fence _(description Linear foot
61902 Gate __tdescription) mmcr
61903 Cattle guard, __ foot %F.r
61904 Brace panel w.»&.
61905 Bollard post Bach
61906 Remove and resct fence Linear foot
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Tnencs Cr ACEISVEQS 2CuUs. TO CCIDTICL LIGNT IlXiaisms LIl
zZes.grnated arsas sucn &s =oilet ana QT ity CoCmE

Pro 1de and 1install, full service emergency electric power
generator. ONAN, DIESEL SET, Industrial type, Kilowat: rat-:
-60Hz, Stand pcwer; Brand,C.ummins/cnan; broad-rance voltage,
120/208,2pn Wye; main line circuit breaker 350A,2P,24¢ J,hgd;
;ltorna or contrcl ranel, w/ metars; Engine exh. CONNector-x
Eng: exnaust mutiler-critical; Fuel tank-sub-base-, 24, hr
Cne year warrenty; Ogtion, pbattery-12v,620 CCA; Switch-bas::-
Transfer; UL listing: Voltage-2(8/120V,2PH,4W; Batztery charg
- EXTCUTICN -2A,12,12/24V; Clock-7 cay e=xercis

Switchn-Autce/Manual Change.

b R S wllanal T - m*r('"}\l
P PR W EEY, RIS e\

Install materizals and stems 1n acccrdance with
manufacturer’'s instruc s and approved submittals
Inszall materials in prcper relaticn with adjacentc
construction and wich uniform acpearance fcor exrosed work
Ccordinate with wecrk of other secticns Comply wizh
arrplicable regulations and building ccde reguirements
Comply with Naticnal Electrical Code and building ccde
regquirements. Maintain continuity of circults reguired c:o
supoly new OF eXlsting eguipment in service

Center ceilling-mounted e’lements in center of ceiling Z:lss
as arplicacle

Inszazall licht switzhes 48" abeove IZinished flcor Lecase
swirches wizthin rccms at strike side oI dcor uniess norez
ctherwise

cls, connect to supervisor's office
operstion as airected by owner.

o3
Ot
Il

n 0
[o¥]
@
bt
ot

LAY

o
o

[m ]
i

o
a3
D Q.
Qo
w0

Gang-mcunt multiple swizching locations. Mount multicle
tvroes of ccntrols as close together as possikle and in-line
witTh each cother at a he:rgcnt of 48" abeve finished flcor
G-oup multiple juncticn beoxes, telechone and electrical
outlers together on wall nct mcre than 6" apart Avcid
back-to-pack bcx loczat:crns

Mcocunt electrical, data, and telephone outlets vertically,
18" above finisned flcor unless noted otherwise.

Test all systems for gcrop2r operation. Restore damagecd
finishes Cleen &and prziect work from danace.

Instruct Cwner's persconsel in groger operatisn ©f SvsTams

T E£R0n -3
AN RS -



Section 634.- PERMANENT PAVEMENT MARKINGS

Description

$34.81 This work consists of applying permanent pavement markings and
raised pavement markers on the completed pavement.

Pavement markings are designated as follows:

Type A Conventional traffic paint with type 1 glass beads
Type B Waterborne traffic paint with type 1 glass beads

Type C Waterborne traffic paint with type 3 glass beads

Type D Epoxy markings with type 1 glass beads

Type E Epoxy markings with type 1 and type 4 glass beads
Type F Polyester markings with type 1 glass beads

Type G Polyester markings with type 1 and type 4 glass beads
Type H Thermoplastc maridngs with type 1 glass beads

Type I Thermoplasdc markings with type 1 and type 5 glass beads
Type J  Preformed plastic markings

Type K Nooreflectorized markings

Material

634.92 Conform to the MUTCD and the following Subsections:

Conventional traffic paint 718.13
Epoxy markings 718.15
Epoxy resin adhesives 718.23
(lass beads 718.19
Polyester markings 718.16
Preformed plastic markings 718.18
Raised pavement markers 718.20
Thermoplastic markings 718.17

Waterharne traffic paing 718.14



Section 634
Construction Requirements

634.03 General. Where existing and final pavement marking locations ar
identical, stake the limits of all existing pavement markings (n )-paasmg
zones, edge stripes, etc.) before any pavement work. Upon completion of
the final surface course, establish line limits for the new pavement for ap-
proval before marking. Establish markings according to the MUTCD.

Remove loose particles, dirt, tar, grease, and other deleterious material from
the surface to be marked. Where markings are placed on portiand cement
concrete paverment less than 1 year old, clean the pavement of all residue and
curing compounds. Remove temporary pavement markings the siume
permanent pavement markings are applied. Apply markings to a clean
surface according to the MUTCD.

1

Atleast 7 days before dPDE‘v" g pavement markings, furnish a wiitten copy
of the marking manufact 's recommendations for use. A field demy
stration may be require d vez'ify the adequacy of recommendations.

Ship marking material in appropriate containers plainly marked with the
following information as appropriate for the material being furninhed:

{a) Manufacturer's name and address

(b) Name of product

(¢) Lot/batch numbers

(d) Color

{¢) Net mass and volume of contents

(H Date of manufacture

(g) Date of expiration

(h) Statement of conients (if mixing of components 18 required;

(1) Mixing proportions and instructions

(i} Safety information
Apoly paverent m arkings in the directinn of traffic according o the mani-
facturer's recomumendations. Apply all markings to provide a clean-cui,
uniform. and workmanlike appearance by day and night



Seciion 634

Make lines 4 mches wide. Make brokenlines 10 feet long with 30-foot gaps.
Make dotted lines 2 faet long with 4-f00t gaps. Separate double lines with
a 4-inch space.

Drotect marked areas from traffic undl the markings are dried to no-tracking
condition. Remove all racking marks, spifled marking material, markings
in unauthorized areas, apd defecove markings-

$34.04 Conventional Traffic Paint (Type A)- Apply paint when the pave-
ment and air temperatures are above 40°F. Spray paint at 15 mil minimum
wet film thickness before glass beads orata rate of 107 square feet peT gal-
lon, tmmediately apply ype | glass beads oo the paint ata minimum rate of
& pounds per gallon of paint.

Opn new asphalt pavements of PEV asphalt surface reatments, apply two
coats. Apply the first coat at 360 square feet per gallon and the second coat

41 150 squars feet pat gallon.

634.65 Waterboiae Traffic Paint (Type B and C). Apply paint when the
pavement and air temperatures are above SO°F. Spray paint at 15 mil mini-
qum wet film thickness before glass beads 01 3t 2 of rate 107 square feet pex
gailon.
Type B. 1mmediately apply t/pe 1 glass beads ont the pamt at a i nimurs
rate of 6 pounds per gallon of paint.

Type C. mmediately apply type 3 glass beads on the paint at a minimounm
rate of 12 pounds per gallon of paint.

On new asphalt pavemems Of Hew asphalt surface qeatments, apply (w0
coats. Apply each coatat 210 square feet per galion.

634.06 Epoxy Markings (Types D and E). Heat componenis A and B

separately al 110+ 30°F and mix. Discard all material heated over 140°F.
Anply SUORY when the pavement and air termperares are above S0°F.

S Y

Apply as a spray at 11045008 (gun ferperanis

aig 15 ™ TN

-

dry Glm ‘hickness or W7 square fzgt per galon.

Type . (mmeediaiely apply type { glass beads o1 the epoxy 2l a g o
cate of 15 pounds per gallon of €pOXYy-



Seetion 634

Type E. Use two bead dispensers. Immediately apply type 4 plass beads
on the epoxy at a minimum rate of 12 pounds per gallon of epoxy 1mme-
diately followed by an application of type | glass beads ata rmunimum rate
of 12 pounds per gallon.

634.07 Polyester Markings (Types F and G). Apply polyester when the
pavement and air temperatures are above S0°F. Spray at 1287 “F {gun tp
temperature) at a 15 mil minimum dry film thickness or 107 square feet per
gallon. Discard all material heated over 150 °F. Do notuse fast dry poly-
ester markings on hot asphalt concrete pavements less than 1 year old.

Type F. Immediately apply type 1 glass beads on the polyester at a mini-
mum rate of 15 pounds per gallon of polyester.

Type G. Use two bead dispensers. Immediately apply type 4 plass bea

on the polyester at a minimum rate of 12 pouads per galion o Pf)l}‘iiiﬂ‘cf
immediately followed by an application of type 1 Elabb bcdd.\ ata Mminkmum
rate of 12 pounds per gallon.

634.08 Thermoplastic Markings (Type H and ). Onareas to be marked
on portland cement concrete pavements and old asphalt pavements, apply an
epoxy resin primer/sealer according to the thermoplastic manufacturer's
recommendations. Allow the primer/sealer to dry.

Apply thermoplastic when the pavemeat and air temperatures are above
50 °F. Spray or extrude the thermoplastic at430+5°F. Forcente rlines and
lane lines, spray or extrude 90 mil rminimum dry film thickness or at a rate
of 17.8 square feet per gallon. For edge lines, spray or extmde 60 mil mini-
mum dry film thickness or at a rate of 26.7 square feet per gallon.

Type H. Immediately apply type 1 glass beads on the thermoplastic at a
minimum rate of 12 pounds per 100 square feet.

Type I Use two bead dispensers. Immediately apply type 5 ulass be ads
on the thermoplastic at a minimum rate of 12 pounds per 100 square feet
immedialy folinwed by anapplication of type 1 ¢lass beaas at . rminimum

rate of 12 pounds per 100 square fect.




Secticn 034

The minimum bond swength of the thermoplastic shall be 175 pounds per
square inch on portland cement concrete pavements.

634.09 Preformed Plastic Markings (Type J). Install to form a durable,
weather resistant bond to the pavement. Apply preformed plastic markings
according to the manufacturer’s recommendaton.

Where applied during final compaction of asphalt pavement, apply preformed
plastic when the pavement temperafure is about 140 °F. Roll the masking
into the surface with a steel wheel roller. The finished pavement marking
may extend approximately 10 mil above the final surface.

534.10 Nonreflectorized Markings (Type K). Apply conventionz! traffic
paint, waterborne traffic paint, €poxy markings, polyester markings, of
thermoplastic markings as described above, but with no glass beads added.

634.11 Raised Pavement Markers. Install raised pavement markers when
the pavement and air temperatures are above 50°C. Apply raised pavement
markers with epoxy resin ot asphalt adhesive.

Heat epoxy components A and B separately with indirect heat, mix, and
apply at 70+ 10 °F. Discard all material heated over 120°F ot stiftened by
polymerization.

Heat and apply asphalt adhesives at 412+12°F. Discard all material heated
over 450 °F.

Space and align the markets (o within 0.50 inches of the required locaton.
Do not place raised pavement markers over paverneit Joinis.
r 'y £

-

The minimum bond strengih shali be 1.75 pounds per square inch or 2 rotal

5 pounds

it C
easie 3uengin 0r 2o ¢

634.12 Acceptance. Maerial for permanent movement markings will be

7
evaluated under Subsecnons 106.02 and 106.03.

Placement of permanent pavement marking will be evaluated under Subsec-
tions 106.02 and 106.04.



Secnion 634
Measurement

634.13 Measure pavement markings by the linear foot, by the gallon, by the
square foot, or by the station. When two coats of paint are required, measure
each coat for payment.

{a) When pavement markings are measured by the linear foot or station,
measure the length of line applied along the centerline of each 4 -inch-wide
line applied regardless of color. Measure broken or dotted pavement lines
from end to end of the hine including gaps. Measure sohd pavement lines
from end to end of each continucus lime. For line widths other than 4
inches, the measured length of line 15 adjusted in the ratio of the required
width to 4 inches.

(v

{b) When pavement markings are measured by the square foot, measure the
number of square fect of symbol or letter marking based on the markin
area shown in the contract or, 1f not shown, the area of each marking mes-

sured in place to the nearest square foot.
Measure raised pavement markers by the each.
Payment
634.14 The accepted quantiies, measured as provided above, will be paid
at the contract price per umut of measurement for the pay items hsted below
that are shown in the bid schedule. Payment will be full compensation for

the work prescribed in this Section. See Subsecton 109.05.

Payment will be mads under:

Tay {tem £ay Unit
63401 Pavement markings type Lileat fun
£3402 Pavement markings type Squars {507
63403 Pavement markings type Galion
63404 Pavement markings type Stton

63405 Raised pavement markers Fach



£ 35.- TEMPORARY TRAFFIC CONTROL

S Description

maintaining, relocating, and re-

635.01 This work consists of furnishing, o e for the

. . n?
moving temporary traffic ooz.ﬂo_ devices m:ﬂ w et
control and protection of public traffic throug p

o W TOW De 1 —vm_ aae Y v~ ol s m
\rv& nce &nicm arro anm nw—. TH nwﬁw N W:Q Wwarnit T :ijﬁﬁ Hu S are Q S1£:-
va

nated as shown in the MUTCD.
Material

635.02 Conform 10 the MUTCD and the following Sections and
. 0

Subsections:

633
Construction sign panels 710.12
Crash cushion g:m_,m 718.01
Retroreflective sheeting , 618
Temporary concrete barrier 710.11
Temporary plastic mn:nm 617
Temporary guardrail o 718.21
Temporary pavement :E%Emv 71822
Temporary tratfic control devices 634

Traffic markings
Construction Requirements

Y. . < 2 ] 0 \2 S
vmw w ou AWW——mm N— :‘wmrw: JCQ HDA::Huw:w ﬁnw:v@o—mz% o ;TP contr ﬂ Q@ 1C€.

nwa cent {0 wsa <~Qu:~ ﬁ\:ﬂ m: O_anﬁ a H@Qr:mnwg U( ﬂwwﬂ ﬁmr‘.%mwh\ PCSQOF —UMM:w
ﬂ a 0 4 ! S 3

intain traffic ¢ sl devices
Section 156, and the MUTCD. Install and maintain rraffic control de
Secol 20, ¢

as follows:

ices bef start of construc-
(a) Furmsh and instatl traftic control devices before the start

tion operations.

(h) lnstall only thos

y jces as necessary.
(c) Relocate temporaty wraffic control devices as necessary

isting conditons.
{d) Remove devices that no longer apply to the existing

e traffic control devices needed for each stage or phase.

(e} Immediately replace any device that is lost, stolen, destroyed, or inop-
erative.

(f) Keep temporary traffic control devices clean.
(g) Furnish and maintain traffic control devices that meet the “ucceptable’
standard described in Quality Standards for Work Zone Traffic Control De

vices published by ATSSA. Amend the ATSSA standards as follows:

(1) Repair or remove and replace "marginal” devices within 48 hours.

(2) Repair or remove and replace "unacceptable” devices inned

« w,,

(h) Remove all temporary traffic control devices upon contract completion
or when approved.

635.04 Advance Warning Arrow Panels. Perform the work described
under MUTCD Part V1.

635.05 Barricades. Perform the work described under MUTCD Part Vi
Use type IIT or IV retroreflective sheeting. Use wood, metal, or ph
barricades. When type 1l barricades are used, use barricades that collapue
when tipped over,

635.06 Cones and Tubular Markers. Perform the work described ur
MUTCD Part V1. Use 28-~inch cones or tubular markers. Use type 111, 1V
or VI retroreflective sheeting.

s

635.07 Construction Signs. Use type 11l or IV retroretlective she

Remove or completely cover all unnecessary signs with metal, plywood, o
other acceptable material.

Use wood, metal, fiberglass, or other approved posts. Use breakaway poat,
within the traversable area adjacent to traffic. Install posts according t
Section 633.

635.08 Drums. Perform work described in MUTCD Part VI. Use plasti.
drums that are approximately 36 inches high and a minimum of 18 inches i
diameter. Use type III, IV, or VI retroreflective sheeting.
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635.09 Flaggers. Furnish flaggers certified by ATSSA or a state agency.
Perform the work described under MUTCD Part VI. Use type [ or IV
retroreflective sheeting on flagger paddles. Do not use flags.

635.10 Pilot Cars. Perform the work described under MUTCD Part V1.
Employ pilot car operators meeting the minimum qualifications of a flagger
according to Subsection 635.09. Mount a rotating amber beacon on the roof
of each pilot car. Do not use strobe light beacons.

635.11 Temporary Concrete Barriers. Perform the work described under
MUTCD Part V1. Furnish temporary concrete barriers that are new or used
provided they are not badly damaged. Lifting holes no larger than 4 inches
or lifting loops are permitted. Individual sections may vary inlength. Con-
nect sections so they do not separate when struck by a vehicle.

Mount 3-inch minimum dimension white or yellow retroretlectors, as appli-
‘able, to the wp or side of the barrier on 25-foot centers. Mount the retro-
reflectors at a uniform height at least 2 feet above the pavement surface.

635.12 Temporary Guardrail. Used guardrail material may be used with
approval. Construct temporary guardrail according to Section 617.

Mount 3-inch minimum dimension white or yellow retroreflectors, as appli-
cable, to the top or side of the guardrail on 25-foot centers. Mount the retro-
reflectors at a uniform height at least 2 feet above the pavement surface.

635.13 Temporary Pavement Markings and Delineation. Before opening
4 pavement surface to traffic, provide acceptable pavement markings or delin-
eation and signing according to Section 156 and the MUTCD.

For temporary pavenent markings, use preformed retroreflective tape, traffic
paint, or temporary raised pavement markers as follows:

(a) Preformed retroreflective tape. Apply according to the manufacur-
er's instructions. Remove all loose temporary preformed retroreflective
tape before placing addidonal pavement layers.
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(b) Traffic paint. Do not apply temporary traffic paint to the final sur-
mw.om. Apply traffic paint as the temporary pavement marking if no ,.pi;
will be performed on the project for at least 30 consecutive days. Apply
temporary traffic paint at a 15-mil minimum wet film thickness Aob pallon
per .Eo square feet). Immediately apply type 1 glass beads on the ,?:._: i
a minimum rate of 6 pounds per gallon of paint.

.AQ Raised pavement markers. Do not use raised pavement nwrkers din
ng m@m.mo:& suspensions. When chip seals, slurry seals, or wck ,c,?.,,n g .,wh“.:
:.wma after Em%ﬁ placement, protect the markers with an approved c::m.ﬂ,
tive cover, which is removed after the asphalt material is sprayed. Tempo-
rary n:m,na pavement markers may be used as temporary E,\\E:S; :z‘:x
1ngs as follows: o

A.C 10-foot broken line. Four pavement markers spaced 2,33 fee
followed by a 30-foot gap.

A.Nv 4-foot broken line. Three pavement markers spaced 2 feet upart
followed by a 36-foot gap. o

(3) 2-foot broken line. Two pavement markers spaced 2 feet apat
followed by an 18-foot gap. .

4) Solid line. Pavement markers on 5-foot centers.

Remove all temporary raised pavement markers before placiug additi
pavement layers. )

Install Eﬁ mamtain temporary pavement markings that are neat, crack free
true, straight, and unbroken. 4 ,

Wﬁs.cé all temporary pavement markings from the surface course betor
placing permanent pavement markings.

Remove all conflicting pavement markings by sandblasting or other method:
‘hat do not %Emmw the surface or texture of the cm<n:_n:r, Make the ﬁm‘::w/,wm,_
:52,: uneven so it does not perpetuate the outline of the removed Ef._:z.:
:ml:.:mm. Lighdy coat sandblasted or removal areas on asphalt ,,::«..c.,f‘, Wi M,
mulsified asphalt. R
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635.14 Vertical Panels. Perform the work described under MUTCD Part
V1. Use wood, metal, or plastic vertical panels. Use type 11l or IV retro-
reflective sheeting.

635.15 Warning Lights. Perform the work described under ZCHQU Part
V1. When type C, steady-burn, warning lights are mstalled on .cmaznmanm or
drums and used in a series for delineadon, use type A, flashing, warning
lights on the first 2 barricades or drums in the mﬁ,ﬁm. Mount batteries for
type B warning lights a maximum of 12 Emzam from ground or roadway
surface as measured to top of the battery casing.

635.16 Shadow Vehicle. Furnish a shadow vebicle (15,000-pound gross
vehicle weight minimum) equipped with a truck-mounted attenuator (crash
cushion) attached to the rear of the vehicle, nxﬁwlﬁ.:‘ flashing yellow ac.En
light, and an advance warning arrow panel. Furnish the advance warmng
arrow panel according to Subsection 635.04.

Use the shadow vehicle to provide physical protection to workers from traffic
approaching from the rear during moving operations (i.e. pavement mark-
ings, traffic control set up and removal, etc.). Use the following procedures
to close a lane of traffic. Alternate procedures may be used if approved by
the CO.

(a) Move the shadow vehicle to a point approximately 200 feet from the
first advance warning sign for the lane closure and stop on the shoulder.

(b) Activate the flashing lights and flashing arrow panel. Begin .5n arrow
panel in the caution mode and after approximately 2 minutes display the
correct flashing pass arrow.

(¢) Move the shadow vehicle (now acting as a protection vehicle) along the
shoulder to the first sign location, stopping approximately 100 feet before
the sign location in a blocking position.

(d) Install the first sign then proceed to the next advance sign location.
Repeat Step (c) for the second sign and install that sign. Repeat this proce-
dure unt} all advance warning signs are installed.
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(e) After installing all of the advanced warning signs for the liue clusure,
move the shadow vehicle into the lane that is 1o be closed to a position 14
feet in advance of the closing taper location. [nstall the channelizing de-
vices for the taper in the shielded lane.

-

(f) Move the shadow vehicle off the roadway and past the taper on the
shoulder and remain in position until the flashing arrow panel for the clo-
sure (if one is to be provided) is placed and operating. Move the shadow
vehicle with the workers as they proceed to set up the remaining devices as
additional protection.

635.17 Pavement Patch. Furnish an asphalt mix according to Sectio
402, or 417 to repair potholes and rough spots in the traveled way 1
reopening travel lanes w traffic.

635.18 Variable Message Sign. Furnish a self-contained, trailer mounted
signsystem consisting of a sign message panel, controller, power source, and
structural support system. Make the trailer and sign support system satety
orange. Furnish a sign system that: ‘

(a) Has a 3 line sign message panel containing at least § modular and inte
changeable bulb or dot matrix assemblies per line, each capable of display
ing a character.

(1) Bulb matrix. Furnish a sign panel assembly containing eight lamp
bank matrices with a minimum of 7 X 5 lamps per line, which displuys
up to eight characters minimum, 18 inches minimum in height. Furnish
rugged, high performance, 2 inches diameter, sealed beam unit lamps
rated at 24 volts, 20 watts with a minimum light output of &600 jux.

(2) Dot marrix. Furnish a dot matrix assembly containing electromy -
netically activated fluorescent yellow dots. [lluminate the sign panel by
internal backlight. Activate the backlight system by photo cell systen:
to measure both vertical and horizontal ambient lighting.  Provide 4
manual over-ride switch to deactivate the photo cell system.

(b) Is legible from a distance of 900 feet.

(¢) Cycles messages so 3 message cycles are displayed o the diiver while
approaching the sign at 55 miles per hour from 900 feet.
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(d) Operates on a conNAnuous basis for at least 5 days.

i aises ¢ in the vertcal axis
(e) Electrically and manually raises the message panel in the

4 minimum of 7 feet above the pavement surface.

(f) Rotates the message panel 30 degrees vertically and 360 degrees hor-
zonaally and stops in any position.

(g) Allows the entry of all sign and message functions from a controller in
4 control cabinet on the trailer mounted unit.

(h) Has a start/stop switch on the controller to activate the power supply
and sign panel.

(i) Requires an entry code for entry into the controller to access the memo-

ry and display messages.

(j) Has a keyboard to generate and store a minimum of 20 preprogrammed

or newly composed messages.

635.19 Temporary Crash Cushions.

on barrels. Provide and install all parts of the nm:iﬁma
barrels including placement of sand according to the manufacturer’s ﬂoiw_w-
mendations. After the barrels are set and the sand placed, secure the v, 1ds
eft. If the barrels are placed on surfaces sub-
. secure the barrels according to the

(a) Crash cushi

in place to prevent loss or th
ject to vibrations or on steep slopes
manufacturer's recommendations.

(b) GREAT system. Provide a 3-bay Aow 6-bay) Go:,mﬁ.dnmow Nm:a.
Guardrail Energy Absorbing Terminal (GREAT) crash cushion E&wm‘..wp

tured by Energy Absorption Systems, Inc., or an mbcmo,\ma mn,c&‘. ‘ .E‘T
tin & additional cartridges for use in HanmE.U:mem damaged systems.
Mount type II retroreflective sheeting to the front face.

635.20 Temporary Signal System. Design, furnish, and install a HnEmo_.
rary signal system according to Section 636 mma KCHOO Part H<T McE._Z.
either new or used material for temporary traffic signal systems. Used mate

rial is subject to the CO's approval.
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Furnish signal heads with three lenses, minimum & inches diameter . indica
ing red, yellow, and green phases. Furnish a signal controller capable ot
operating in either the solid red, solid green, or a red/yellow/green mode for
each signal.

635.21 Temporary Fence. Provide and install temporary fence according
to Section 619.

635.22 Portable Rumble Strip. Provide and install a strip 10 feet long, 1%

inches wide, and 0.12 inches high to alert drivers of an approaching tlag e
station or work area.

635.23 Opposing Traffic Lane Divider. Provide and install 12- by 18-inch
signs mounted on flexible supports on a temporary centerling o ren
drivers of a two-way traffic pattern on sections that are normally one-way

635.24 Steel Plates. Furnish I-inch or thicker steel plates capable of safel:
carrying traffic. Secure the plates to the pavement to prevent any moven

i

635.25 Acceptance. Material (including signs, barrels, barricades, cones,
tubular markers, crash cushions, concrete barriers, dividers, fence, guardrail,
pavement markings, rumble strips, traffic signals, lights, and vertical panels)
for temporary traffic control devices will be evaluated under Subsections
106.02 and 106.03. Vehicles for pilot cars and shadow vehicles will be

evaluated under Subsection 106.02.

Placement of temporary traffic control devices will be evaluated under Sub-
sections 106.02 and 106.04.

Temporary traffic control services will be evaluated under Subsection
106.02.

Measurement
635.26 Measure temporary taffic control by the lump sum,

Measure the following items for payment when ordered by the O and in-
stalled:
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(a) Measure advance warning arrow panels by the hour or by the each.
When measurement is by the each, measure the pagels only one time even
if relocated or replaced. When measurement is by the hour, round portions
of an hour up to the halt hour.

(b) Measure barricades by the linear foot of width or by the each. Measure
only one time even if relocated or replaced.

(¢) Measure cones by the each. Measure only one time even if relocated
or replaced.

(d) Measure construction signs by the square foot of front face sign panel.
Do not measure posts and temporary supports. Measure only one ume
even if relocated or replaced.

(e) Measure drums by the each. Measure only one time even if relocated
or replaced.

(f) Measure tlaggers by the hour, for each hour a person is actually per-
forming the work. Round portons of an hour up to the half hour. Time
measured in excess of 40 hours per week will be measured at the same rate

as the first 40 hours.

(g) Measure pilot cars {including operators) by the hour for each hour the
car is actually performing the work. Round portions of an hour up to the
half hour. Time measured in excess of 40 hours per week will be measured
at the same rate as the first 40 hours.

(h) Measure temporary concrete barriers by the linear foot along the face
of the barrier. Measure only one time even if relocated or replaced.

(i) Measure moving temporary concrete barriers by the linear foot along the
face of the barrier as reinstalled at designated locations that are more than
10 feet from the point of initial installation.

(j) Measure temporary guardrail by the linear foot along the face of the
rail from center-to-center of end posts.

(k) Measure emporary pavement markings by the linear foot, by the mile,
by the square foot, or by the each. Measure only one application of pave-
ment markings per lift.

When temporary pavement markings are measured by the linear foot o
mile, measure the number of feet or miles of lines applied along the cen
terline of each 4~inch wide line applied regardless of color. Measure s
lines from end to end of each continuous line. Measure broken hnes tron.
end to end including gaps. For line widths greater than 4 inchey, adjust the
measured length of line in the ratio of the required width to 4 inches.

When temporary pavement markings are measured by the square too
measure the number of square feet of symbols or letter markings based o
the marking area shown in the contract or, if not shown, the aren of cach:
marking measured in place to the nearest square foot.

() Measure temporary raised pavement markers by the each. Measure onls
one time for each lift of pavement even if replaced. Measure wempoerur .
raised pavement markers used at the option of the Contractwr in liey o
temporary pavement markings as equivalent temporary paverment marking
and not as temporary raised pavement markers.

(m) Measure pavement marking removal by the linear foor of
removed. Gaps will not be measured.

(n) Measure vertical panels by the each. Measure only one ame even o
relocated or replaced.

(0) Measure warning lights by the each. Measure only one tme even i
relocated or replaced.

(p) Measure shadow vehicles by the each.
(q) Measure pavement patches by the ton.
(r) Measure variable message signs by the each.

(s) Measure temporary crash cushions by the each for each entire crush
configuration. Measure only one time even if relocated or replaced.

(t) Measure moving temporary crash cushion by the each for each enure
crash configuration.
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idges for cras ions 1 Payment will be made under:
{(u) Measure replacement parrels or cartridges for crash cushions by th y

each for barrels or cartridges damaged by public traffic.

ay Item Pay Unit
e 3 r each.
- ) , -affic signal system by the lump sum o ) - -
(v) Measure temporary traffic signal s 63501 Temporary traffic control Lump sum
e, . 2ach. 03502 Advance warning arrow panel type Hour
(w) Measure relocating temporary traffic signal system by the cac ‘ ’ & P — o

63503 Advance warning arrow panel type
63504 Barricade type

e - . eTIC the linear foot. 5 ; —
(x) Measure temporary fence by 63505 Barricade type
. , p . time 03506 Cone _(description)
.y strips by the each. Measure only one ) Seripll
(y) Measure ?:&En E_E,c,mw Stps by 63507 Construction sign
even if relocated or replaced. 63508 Drum _(description) I
. R ! C 5
(2) Measure opposing traffic lane dividers by the eaca. Measure only one Mwwwm Wv%mom%. W
: s s aced. - .
time even if relocated or repla 63511 Temporary concrete barrier Linear toot
- ime even 63512 Moving temporary concrete barrier Lanear foog
o atec square foot. Measure only one time ¢ Y
(aa) Measure steel plates by the sq 63513 Temporary guardrail Linear foot
if relocated or replaced. 63514 Temporary pavement markings Linear foot
P ent 63515 Temporary pavement markings Mile
aym 63516 Temporary pavement markings, symbols, Squure foor

sured as provided above, will be paid Gl and leters | o "
- . surement for the pay items listed below 517 Temporary pavement markings, symbols, Each
at the contract price per unit of meas posacy p

. ation f
that are shown in the bid mozwaﬁ.:n. Payment <<.:._ dnwwk%o.u% mpensation 1ot 63518 Temporary raised pavement marker
the work prescribed in this Section. See Subsection 10.45- 63519 Pavement marking removal
63520 Vertical panel
63521 Waming light type

635.27 The accepted quantities, mea

{ ary traffic ¢ 1 devices will be made as
Progress payments for temporary traffic contro

follows: 03522 Shadow vehicle
. . i 63523 Maintenance of traffic, pavement patch Tou
. it bid price for each item will be paid upon ) S
(a) 50 percent of the unit bid price for each it P 63524 Variable message sign Fach
installation. 63525 Temporary crash cushion  (description system Each
) . ‘g : 63526 Moving temporary crash cushion Each
A e ill be paid following , )
(b) 25 percent of the umt G,E p m.Fn for w&b FME w P 63527 Replacement _(descriprion)  for crash cushions Each
completion of 50 percent of the contract amount. 63528 Temporary traffic signal system Lup sum
-y - o 63529 Temporary traffic signal system Fich
. PR i F the unit bid price for each item . - .
(c) Payment of the REA::EW ﬁcgwm%momﬁa anﬁ.nn% are removed from 63530 Relocating temporary traffic signal System Eivh
will be paid when the temporary ra 63531 Temporary fence (description Linear foot
the project. 63532 Portable rumble strip Fachi
) . . 63533 Opposing traffic lane divider Each
. Cy e . aid at 100 percent : -
Progress payments for items paid for by the :ocmai%%ﬂ%&. 63534 Steel plates Square foor

of the unit bid price when ordered by the CO a



